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(57) An apparatus for gripping and releasing a tubular 33, 34 include^ 
having slips 15, 14 for gripping and releasing the tubular and a valve 
pressurised fluid to move the spider slips 14 between a gripping and 
mechanism is provided to mechanically inhibit movement of the valv< i 
release the tubular if it is not being correctly gripped by the elevator. 
18 is manually operated by a lever 22 which projects through a guide 
movable to allow, the l^er 22 to release the spider slips if the elevatoi 
A sensor is preferably provided to detect when the elevator slips are ii 
sensor may be a piston and cylinder arrangement 28 or a switch (51, 
a further piston/cylinder arrangement 31 coupled to a rod 32 which 
position. 



an elevator 13 and a spider 12, both 
for directly controlling a supply of 
release position. A grip assurance . 
18 such that the spider slips do not 
f|referablyr the fluid supply control vah^e 
}late 24, the guide plate only being 
slips are correctly gripping the tubular, 
the correct gripping position and this 
figure 8). The sensor preferably controls 
l04^ the guide plate 24 in the appropriate 
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This print incorporates corrections made under Section 117(1) of the Patents ^ 1977. 
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Method and Apparatus for Gripping Tnbniars 



The present invention relates to a mettiod and 
example drill pipe. More particularly, the present 
sudi a method and q>paratus of a mechanism for 
tubulars during a handling operation* 



s^aiatus for gripping tubulars, for 
invention relates to ttie provision in 
avoiding the. accidental release of 



string 



During the construction and in?dnt«iance of oil 
extremely long strings of tubulars. For example, in 
used, whilst after a well has been drilled a casmg 
Ime ttie well. Subsequently, a tubing for conveying 
the casing. Due to the great weight of such tubula : 
tons, extreme care is required vfbm constructing, raising. 



Figure 1 ilhistrates in schematic form a typical lubular handling systein which is 
mounted on the surface of an oil drilling platform 1. Mounted in the platform itself is a 
spider 2 for gripping a tubular 3 extending beneati the platform 1 into a welL Hie 
spider 2 may be mounted within a rotary table, for e sample where the siring 3 is a drill 
string. Suspended dK)ve the platform l is an elev ator 4 which is ffl 
mdividual lengths of tubular 5 which are to be attached to the string 3, or altqUatively 
which have just been removed fiom the string 3. Tlte elevator 5 must also take the full 
weight of the string 3 during the raising or lowering of the string 3 through the spider 2 
(and immediately following the addition or removal of a length of tubular from the 
string). Both the spider 2 and the elevator 5 must le able to teke the full weight of the 
string 3. 



\^ells it is necessary to construct 
order to drill a well a drill string is 
must be . constructed in order to 
oil to the surface is inserted inside 
strings, possibly several hundred 
and lowering the strings. 



A typical sequence of events during the making up 
the spider grips the existing string; 
a new length of tubular is removed from 

vertical orientation by the elevator, 



( f a string is as follows: 



a storage rack and is gripped in a 



the elevator is moved to position the lower pin 7 of the new length above 
upper box 6 of the string projecting from the spider - and the opposed pin and box are 
engaged; 

the grip of the elevator is released, and the new length is engaged by a power 
5 tong and qjinner and the joint tightened; 

the elevator again grips the string and is raised sUghUy to take the wei^t of the 
string, and the spider releases the string; 

the string is lowered by the elevator through the spider by the height of one 
length of tubular; 

the string is once agam gripped by the spider, and the elevator released to coUect 
a Anther length of tubular. 



0 



5 



The basic construction of the spider 2 and the elevator 5 is the same and is illustrated in 
a cross-section in Figure 2. A hollow cylindrical structure 8 has an inner wall which 
slopes outwardly towards its upper opening. A member 9 supports a set of slips (for 
example three) 10 which are shaped to slide into the upper opening of the structure 8 
and at to engage the sloping inner sidewalls of the structure 8. The sKps 10 are free to 
moveradiallyto a limited extend. Each slip 10 can be raised and lowered relative to the 
structure 8 by a pneumatically or hydraulically driven piston 11 which engages a 
cylinder extending into the structure 8. It will be understood tiiat when the slips 10 are 
in the lowered position, they will engage the outer surface of a tubular passing through 
the centre of the apparatus. The weight of the tubular and the friction between the 
tubular and the slips 10 will force the slips 10 downward and inward (as a result of the 
reaction force between the sHps 10 and the inner surface of the stnictme 8). ITius the 
grq> tightens on the tubular S. 

The hydraulic or pneumatic power which can be applied to the pistons which move the 
slips is Innited. The resulting force is not sufficient to raise the slips of an elevator or 
spider when that elevator or spider is taking the weight of any significant length of 
tubular. In theory at least it is not possible for an operator to release the slips of the 
elevator and the spider at the same time, an action which would result in the dropping of 
the tuhvusi into the weii. 



3 • •• 

A potential problem with the slip design described howevCT is that it is possible, when 
the new Iragfli of casing has been attached to Ike abing and the elevator regrips the 
tubular, for the elevator to grip fbe tubuhir at too high a point such that the slips contact 
the tubular at Ae junction between the outstanding box and the main body of the 

5 tubular. Thus, toe only contact betweaa Ae slips an^ the tubular may be ovar a small 
part of the lengA of the slips, This situation is ilhistr^ in Figure 3. The elevator may 
be able tenqjorarily to hold a sufficient proportion ^f the full tubing string weight to 
allow ibs> spider slips to be released. However, following the raising of the spider slips, 
the elevator may not be able to take the fuH weight pf the string with the string bemg 

10 dropped into the well. 

• •' • . 

A possible sohition to the problem has been disclose^ in US4,676,312. This document 
describes an interlock circuit in which the supply of jpressurised air to the valve which 
controls the movement of the spider sKps is prev^ted by an interlock vahre if the 
15 elevatw: slips are not correctly engaged with the tabii^ 

According to a first aspect of the present invention there is prowded apparatus 
gripping and releasing a tubular, the apparatus comprising: 

an elevator haviig sKps for gripping and relea|sing the tubular; . 
20 a spider having slips for gripping and releasii^ the tubulan 

a valve for directly controlling the siq)ply of jpressurised fluid to move tfie spid» 
slips between a gripping position and a release position; and 

means for mechanically inhibiting movem^t of said valve to a position in 
which tiie spider slips i«lease the tiibular when the jelevator slips are not in a gripping 
25 position. 

As us^ here, the term "elevator" means sq^paratus which is anrainged to grip and hold a 
tubuhir for tiie purpose of raising and lowering the tiibular. The tenn "spidei" means an 
apparatus arranged to grip aaid hold a tubular whilst Remaining substantially stationary. 

30 i 

Embodiments of the present invention may signifijcanlly reduce the risk of a tububr 
being dropped mto tiie weU as a result of ttie elev^ slips not property engaging flie 
uppermost lengtii of a tubmg string. The movemaitiofflie valve controlling tiie opening 



of the spider slips is mechanicaUy inhibited if the elevator slips are not correctly 
engaging the tubular. 



Preferably, said valve for directly controlling the supply of pressurised fluid to move the 
5 spider slips is a mechanically operated valve which is operated manually. Alternatively 
however, the valve may be operated by an electrical motor, solenoid, etc. and/or may be 
r€anote controlled (e.g. using radio, infia-red, or ultrasonic signals). 

In certain embodiments of the present invention, the valve for controlling the supply of 
10 pressurised fluid to the spider slips is operated by a leVer. The means for mechanicaUy " 
inhibiting movement of the valve comprises a guide plate through which the lever 
projects. The guide plate is moveable between first and second positions. In a first 
position the guide plate prevents movement of the lever to open the valve and in a 
second position allows movement of the lever to open the valve. Movement of the 
15 guide fi^om the first position to the second position is prevented if the elevator slips are 
riot correctly closed. 

In certain embodiments of the present invention, the apparatus comprises sensor means , 
for detecting when the elevator slips are in the correct gripping position. The sensor 
20 means is coupled to said means for mechanically inhibiting movement of die spider 
control valve. 

In certain embodiments of the invention, the sensor means comprises a piston and 
cylinder arrangement coupled between die main body and the slips of the elevator. The 
25 piston and cylinder arrangement is coupled hydrauUcally to said means for 
mechanically inhiWting movement of the spider control vahre. 

In other embodiments of the present invention, said sensor means comprises a switch 
which is moved fiom a first position to a second position when the elevator slips are 
30 moved to the correct closed position. When the switch is in the first position, 
movement ofthe guide plate fiom its first to its second position is prevented. When the 
sw-itch is in the second position, movement of the guide plate fi^om its first to its second 
position is possible. More preferably, the switch controls the supply of pressurised fluid 
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to a piston and cylinder arrangemoit, the piston of whiph locks the guide plate in its first . 
position vihen the supply of pressurised fluid to the cylinder is prevented, and releases 
the guide plate when the supply of pressurised Quid to the cylinder is allowed. 
Preferably, said switch is arranged to directly opm a^ close, a hydraulic or pneumatic 
5 drcmt AltOTiatively, the switeh may form part if an electricd circuit which is 
airanged to open and close a hydraulic or pneumatic circuit 

The means for mechanically mhibiting movMnent of the spider control valve may 
comprise a piston and cylinder anangement of a hydraulic or pneumatic circuit coupling 

10 an elevator control vaWe to a piston and cylinder arr^mg«nent for opiemng and cloang 
tfie elevator sHps. The first mentioned piston anc^ cylinder arraagonent is located 
betweoi the piston and cylindo- airangemmt for nioving the slips and the elevator 
control valve. A rod of the fiist mailioned piston andj cylin4er arrangement is displaced 
by the flow of fluid in flie circuit to inhibit or allow movement of the spider control 

15 valve. 

Other arrangements for locking and unlocking the guide plate are envisaged. The 
sensor may be an optical of electrical switdi which dptects closure of flie elevator sUps. 
The switch may control the supply of pressurised fluid (pneumatic or hydrauHc) to a 
20 guide plate locking means. 

The apparatus may comprise a mechanical link coupjing the elevator slips to the means 
for mechanically inhibiting movement of the spider cpntrol vahre. For aample, the link 
may be a Banden cable where movement of the el^wtor slips causes a corresponding 
25 movement of the core of the cable which is connjected to the means for inhibiting 
movement of the spider control valve. 

It win be appreciated that the apparatus may also jcomprise a mechanicaUy operated 
valve for controllmg the supply of pressurised fluid tp move the elevator sUps between a 
30 gripping position and a release position. This valvq may be operated by a lever which 
also projects through said guide plate. Preferably, jwhen the guide plate is in its first 
position, the lever may be moved to open the elevatiir slips, whilst when the guide plate 
is in its second position, movement of the lever to open die slips is prevaited. 
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In alternative embodiments of the invention, the mechanically operated valve for 
controlling die supply of pressurised fluid to move the spider slips between a gripping 
position and a release position may be operated by a switch, knob, or the like, with 
movement of flie knob, switch, etc being inhibited to prevent the valve being oplrated 
to op«i the qrider shps when die elevator slips are not correctly closed. 

An additional user operable locking means may be provided for preventing accidental 
movement of die guide plate between the first and second positions. 



According to a second aspect of tiie present mvention there is provided a method of 
controlling tiie gripping and releasing of a tubular and comprising mechanicafly 
inhibiting movement of control means for directly controlling the flow of fluid to raise 
and lower a set of spider slips, when a set of sHps of an elevator are not correctiy 
15 gripping the tubular, such that the spid« slips cannot be moved from a gripping to a 
release position. 

Preferably said contit)! means is a valve. However, tiie conti-ol means may be any odier 
suitable ^aratus such as a pump. 



According to a third aspect of the present invention there is provided a method of 
gripping and releasing a tiibuto, tiie metiiod comprising the stq)s of: ' 
grilling tiie tubular with a spiden 

achiating a set of slips of an elevator in order to move tiie slips from a position 
25 in which tiie tiibular is not gripped by tiie sUps to a position in which flie tubular is 
gripped by tiie q>iden 

in tiie evMt fliat actuation of tiie elevator sUps does not cause flie slips to move 
into flie gripping position, mechanicaUy inhibiting movement of a valve directly 
conteolKng flie movement of a set of spider slips such fliat flie spider sUps camiot be 
30 moved fix)m a grq)ping to a release position; and 

in flie event fliat tiie elevator slips achieve tiie correct gripping position, allowing 
said valve to be operated to move the ^id^ slips irom uie grilling to flie release 
positioiL 



For a better understanding of the presrait invention aqd in wder to show how the same 
may be carried mto efifect reference will now be ipade by way of example to the. 
accompanying drawings, in which: 

5' • . ■ : '\ 

Figure 1 illustrates schematically an elevator and ppider airangiement for handling 

tubnlais; i , 

Figure 2 illustrates in more detail flie structure of an plevator/spider of the airangemmt 
10 of Figure 1; 

Figure 3 iUustrates a scenario where the elevator $lips are not correctly gripping a 
tubing; . ' 

15 Figure 4 iUustrates schematically a system for contrpUing the elevator and spider of Ae 
' airangment of Figure 1; 

Figure 5 ilhistrates in drtail a valve amtrol mechanisin of the system of Figiaje 4; 
20 Figure 6 iUustrates the control system pfFigure 4 in a second operational con^ 

I 

Figure 7 illustrates schematically a modified syste^n for controlling the elevator and 
spider of the arrangement of Figure 1; 

25 Figure 8 illustrate an alternative system for controlling the elevator and spider of the 

airangment of Figure 1; 

" . ■ ■ • ' 

Figure 9 illustrates in detail a valve control mechani^ of the system of Figure 8; 

30 Figure 10 illustrates the control system of Fijgure 8 in a second operational 
configuration; and I 



Figure 1 1 illustrates schematically a further modified system for controlling the elevator 
and spider of the arrangement of Figure 1 . 



A conventional system for handling tubulars using an elevator and spider arrangement 
has been described above with reference to Figures 1 to 3. There wiU now be described 
a control system for controlling the operation of such a spider and elevator arrangement 
in order to reduce the risk of a tubular being dropped down a well. The following 
discussion concerns the making or breaking of a drill pipe string althou^ the apparatas 
and control system can eiqually be used with a well casing or tubing. 

With referraice to Figure 4, there is illustrated a spider 12 having a set of slips 14. and 
an elevator 13 having a set of sUps 15. The spider and elevator each have a construction 
which is similar to that ilhistrated in Figure 2. More particularly, the slips 14, 15 of the 
spider 12 and elevator 13 are raised and lowered by respective hydraulically operated 
piston and cylinder arrangements 16, 17 (only one piston cylinder arrangement is shown 
in Figure 4 for eadi of the elevator and spider). Pressurised fluid is supplied to the 
piston arrangement 16 of the spida 12 via a spider conti-ol valve 18 and supply lines 19. 
Similarly, ftessurised fluid is supplied to the piston and cylinder airanganent 17 of die 
elevator 13 via an elevator control valve 20 and supply lines 21. 

Both the spider control valve 18 and the elevator control valve 20 are operated by 
respective levers 22,23. In order to close a set of slips 14,1 5 which are cuirentiy in the 
release position, the lever of the corresponding control valve is moved for a short time 
(e.g. a few seconds) to a "close" position. After the slips have been moved, the lever is 
returned to a central "neutral" position. Similarly, in order to open a set of slips 14,15 
curraitly in a closed position, the corresponding lever is moved for a short time to an 
"open" position before bemg returned to die central neutral position. Each lever 22, 23 
therefijre has three positions; open, close, neutral In the arrangement shown in Figure 
4, the close position for the control vaWes 18,20 is the uppermost position of the 
respective levers 22,23, wMIst the open position is the lowermost position of the levers. 
The neuti^ position lies in the centre. 



In Older to control the operation of the levers 22, ^. the control valves 18,20 are 
mounted directly beneath a guide plate 24 (in flie schematic illustration of Figure 4, the 
control valves 18,20 and levers 22,23 are shown displaced from the guide plate 24 for 
the sake of clarity). The guide ptete 24 has a series (j)f slots 25 machined into it The 
slots 25 define the various positions to which a lever 1% 23 can be moved during certain 
stages of a pipe handling process. The guide plate 24j is sKdably mounted within a box 
26 which contains the spider and elevator control valves 18, 20. The guide plate 24 can 
be slid betweoi a first rightmost poation to a secon4 leftmost position, providing tlmt 
both levMS 22,23 are in the close positions (and that l^e guide plate 24 is not o&erwise 
locked -see below). i 

In the first operational position, the elevator control talve lever 23 can be moved fitom 
the neutral position to both the open and close positions, wWlst the spider amtrbl valve 
levCT 22 may be moved between the neutral and tjie close position. In the second 
operational position of the guide plate 24, the ele^|ator control vahre lever 23 must 
remam in the close position, whilst the spider cental valve lever 22 may be moved 
fiom the neutral position to both the open and close (positions. Figure 5 illustrates the 
guide plate arrangonent in more detail. 

With reference again to Figure 4, an auxifiary hydrau|ically operated piston and cylinder 
arrangement 28 is shown coupled to the annular ring 29 on which the elevator sKps 15 
are mounted^ The arrangement 28 does not play an active part in raising and lowering 
the sKps 15, but rather acts as a passive sUp position] sensor. The position of the piston 
within the cylinder trades the position of die elevat(jr slips 15. The amngemoit 15 is 
coupled via hydraulic fluid supply lines 30 to a guidq plate locking mechanistn 31. Ibis 
mechanism comprises a fiirther piston and cylinder forangement. A rod 32 coupled to 
the piston 35 of the mechanism 31 is arranged to ejigage the guide ptete 24 when the 
piston 35 is fiilly extended, locking the guide pfate 24 in its rightmost position. 
However, when the piston 35 is withdrawn, the rof 32 disengages the guide plate 24 
allowing the guide plate to move finely between ijs leftmost and rightmost positions 
(subject to the poation of the levers 22,23). 
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Figure 5 illustrates a lock 27 which blocks a slot which, when unblocked, allows the 
movement of the spider control valve lever 22 to the open position - in exceptional 
circumstances, when it is required to open the spider slips 14 and the elevator slips 15 at 

flie same lime, this lock 27 may be manually removed. 

• ■ 5; . 

The operation of the control system of Figure 4 will now be described, assuming that 
the system has previously been operated such that the slips of the spider 12 are gripping 
a lower portion ofa drill string 33 whilst the slips 15 of the elevator 13 are in the raised 
or open position relative to an upper length of drill pipe 34. Assume now that the upper 

10. length34hasbeenattachedtothelowerdrillpipestring33andthatthej^^^ 

sufBciently tightened. In order to allow the drill string 33 to be lowered through the 
spider 12 such that a further length of drill pipe may be attached to the top of the string 
33, the slips 14 of the elevator 13 must be closed to allow the elevator 13 to take the &U 
weight of the drill string 39 when the spider shps 14 are raised. The guide plate 24 is 

15 currentfyintherightmostpositionsuchthatthelever23oftheelevatorcontrolvalve20 
can be moved from the neutral position to either the open or close position. The lever 
23 is moved by the operator to the close position and the control valve 20 opened to 
supply pressurised fluid to the top of the piston cylinder arrangement 17. The 
application of pressurised fluid results in the slips being lowered into the elevator 13. 

20 

The poation of the piston within the arrangement 28 tracks the position of the elevator 
sKps 15 relative to the elevator body. Movement of the piston within the cylinder 
causes fluid to be expdled from the cylinder, through the supply lines 30 into the top of 
the qrlinder of the arrangement 31. This causes the piston 35 to be withdrawn into the 

25 cylinder, moving the locking rod 32 away from the guide plate 24. When the elevator 
sBps 15 have been lowered to the correct position in which they engage the body of the 
pipe length 34, die rod 32 is disengaged from the guide plate 24. hi this position, the 
guide plate 24 can be moved by the operator to the left providing that both levers 22,23 
are held in the close position. The lever 22 can then be operated to open the spider slips 

30 14. This configuration is illustrated in Figure 6. 

In the event that the operator moves the elevator coatittl valve lever 23 io the ciose 
position whflst the elevator 13 is located at too high a position with respect to the upper 
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laigth of drill pipe length 34, it is possible that the elpvator slips 15 may close around 
the junction between the uppar box of the pipe and! the main body of the pipe (the 
dtuation fllustiated in Figure 3). If this happens, thenithe grip adhieved by the elevator 
13 on.the pipe laiglh 34 is not necessarily sufSdoit ^ take the full weigjit of the drill 

5 pipe string 33. The grip achieved might be sufficieni to take enough of the weight to 
allow the spider slqis 14 to be raised. As has abea^ ibeen described, fliis situation can 
result in the subsequent dropping of the string intoi the well. Bfowever, it will be 
^predated that if the elevator slips 15 close about tl^e box of the pipe length 34, them 
the sKps 15 will not be able to move to flieir corr^t lower position relatiye to flie 

10 elevator body. Rather, the sBps 15 will become I "januned" at some intennediate 
position.' . • 

• • . ! ... 

If this situation arises, the piston of the sensor anangement 28 wiU not be sufficienUy 
withdrawn into the cylinder. The volume of fluid tracjsferred to tfie arrangement 31 will 

15 not be suffident to foUy disengage the rod 32 fixwi the guide plate 24. It wiU not 
therefore be possflile for an operator to move the guide plate 24 to the left, and to open 
the spider sUps 14. Tliis embodiment of the piesqnt invention therefore provides a 
mechanical "sequencer" for tiie spider and elevator asitrol valves 1 8,20. 

■ . ■ I . . . 

20 Figure 7 iUustrates an alternative control system foj ensuring that the spider sBps 14 
cannot be opened when the elevator sHps 15 are noti correcUy gripping the drill string. 
Components common to the system of Figure 4 have been identified using the same 
reference numerals. A piston and cylinder anangement 40 has a rod 41 coupled to its 
piston 42. This rod 41 provides the locking mechsjnism for the guide plate 24. The 

25 arrangement 40 is located within the fluid circuit 44,j*5 coupling the control valve 20 to 
the arrangement 17 which raises and loweas the elewator slips 15. A one way valve 43 
is connected in paraflel with the arrangement 40. j When the elevator sKps 15 are 
lowered, fluid is expelled fiom the cylindbr(s)ofthe| arrangement 17. This fluid drives 
the piston 41 into its cylinder (no fluid can flow through the valve 43), causing the rod 

30 41 to disengage from the guide plate 24. Assunjing that the elevator slips 15 are 
lowered to the correct position, the guide plate 24 isjfiree to move to the left. Of coursel 
if the slips are not lowered coirectty, then the guideiplate 24 is prevented fiom moving 
byflierod41. 
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When the valve 20 is subsequently operated to laise the elevator slips 15 (following the 
opening and closing of the spider slips 14), pressurised fluid drives the piston 42 out of 
its chamber. The pressurised fluid ejq)eUed fiom the chamber is in turn forced into the 
5 chambei(s) of the elevator sl^ drive arrang«anents 17, causing the elevator slips 1 5 to 
be raised. The vahre 43 is prbvided to compensate for leaks, and eaisures that sufficient 
fluid is available to My open the elevator slips 15 whrai required. 

Figure 8 illustrates anoflier control system according to the present invention. Again, 
10 reference numerals used in Figure 4 have been reused to identify common parts; It is 
noted that the embodhnent of Figure 8 uses a guide plate 24 having a different 
arrangement ofguide slots 50. This arrangement allows the guide plate 24 to be shifted 
only Vfhea both levers 22,23 are in ttie neutral position (and movement is not prevented 
by the locking rod 32). The guide plate 24 is shown in more detail in Figure 9. 

15 

With refwence to Figure 8, a mechanically operated valve switch 51 is rigidly attached 
to the main bo<fy 52 of the elevator 13. The valve switch 51 forms part of a pneumatic 
control circuit A contact membea: 53 is attadied to die upper annular ring 29 which 
supports the slips 15. Whai the spider slips 15 axe in the raised position, i.e. the spider 

20 is in fee release position, the contact monbar 53 is not m contact with the valve switch 
51. hi this position, die valve switch 51 remains dosed and does not pass compr^ed 
air 6om its input to an output However, when the spider shps 15 are in the correct 
lowered positicni, and Uie spido: 13 is in the gripping position, the contact member 53 
contacts &e Valve switdi 51, causing tfie switch to open and compressed air to be 

25 siq^lied fnxaa the mput of the valve switdh 5 1 to its output. 

Pressurised fluid is su^ilied to tiie iiq»ut of the valve switch 51 via a supply line 54 
(whidi is coupled to a pressurised source of fluid which is not shown in the drawing). 
The ou^t of the valve switdi 51 is provided to flie input of a delay circuit This circuit 
30 conq)rises a one way flow regulator 55 whidi allows the compressed air fiom the ou^ut 
of the valve switch 51 to be fed to the input of an accumulator 56. The output of the 
accumulator 56 is provided to a eontro! input of a second vslve s^^dtch 57. The main 
mpvt of the second valve switch 57 is coupled to the supply line 54. The output of the 
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second vaWe switc* 57 is provided to an input of thet piston and cylinder airanganent 
31, which input is situated in fipont of the head of the piston 35. 

• •. ; i 

In the event that the elevator slq)S 15 close about the pain bo^ of &e drill pipe 34, the 
slips 15 win be lowered relative to the elevator 13 to^ the required extent Tbe contact 
member 53 will ctmtact the valve switch 51, causihgjthe switi^ to <^en. Conqpressed 
air wiU flow fiom the supply line 54. through the flc^ regulator 55 to the input of the 
accumulator 56. Pressure builds up in die accumufator 56 until the pressure at the 
ou^ut of ffie accumulator 56 causes flie second valve fwitdi 57 to <>pesi. The time taken 
for the accumulator 56 to charge to a sufficient pre^re to activate the second vsdve 
switdi provides a short time delay between the closBfre of the elevator sKps 1^ and Ae 
possible release of flie guide plate 24. As long as thje second valve switch 57 remains . 
closed, no pressure is present at the head of the piston 35 and the piston remains in its 
folly extended position in which the guide plate 24 is locked in ite rightmost position. 
However, when the second valve switch 57 is opemjd, (impressed air fiom the supply 
Ime 54 is conducted to the head of tiie piston 35 caus^ig tiie piston to be retracted witinn 
its cylinder. The rdraction of tiie piston 35 causes jtiie guide plate 24 to be released 
Assuming thoefore that the operation of the lever 2? has resulted in the elevator slips 
15 being moved to their correct lowered or closed jwsition. tiie operator can sfide ttie 
guide plate 24 to its leftmost position. The operator pan then operate ti»e lever 22 of tiie 
spider control vahre 18 to movp the spider slips 14 1^ their raised or open position. The 
levator 13 ibm takes the foil weight of tiie drill pi|)e string 33. This configuration is 
ilhistrated in Figure 10. j 

In tiie event tiiat tiie elevator dips 15 grip around tii^box of tiie drill pipe 34, flie contact 
member 53 attached to tiie s!^ support ring 29 wjill not contact and open tiie valve 
switeh 51. Thus, no pressure will be appUcd to tiie bead of tiie piston 35 and tiie guide 
plate 24 will remain locked m its rightonost positjon. In tiiis position, tiie lever 22 
operating tiie spider control valve 18 cannot be moijed fiom its neutral position to open 
the spider slips. 

i 

Figure 9 illustrates a manually operable locking mejjhanism 58 which is mounted in flie 
box 26 supporting tiie guide plate 24. The locking mechanism 58 is of a type which 
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when pulled out allows movemeut of the guide plate 24 fifom the left to the right and 
vice versa whilst when pushed in prevents such movement of the guide plate 24. In 
order to move the guide plate 24 fiom the right to (he left position, m addition to the 
piston 35 being fully withdrawn into the cylinder 29, the operator must pull out the 
5 locking mechanism 58 (against a spring force) and at the same time sfide the guid^ 
24 from the right to the left. When flie operator releases the mechanism 58, the guide 
plate cannot be shifted to the ri^t unless the operator again pulls out the mechanism 58. 
The locking mechanian 58 therefore provides an obstacle to an operator moving the 
guide plate 24 to Ae left, cqjening the spider slips, and then slidmg the guide plate to the 
10 right and opening the elevator slips (this could of course only happen in tfie case that a 
small length of drill pipe is being held by the spider elevator arrangement). 

Figure 11 illustrates a further control system for controlling an elevator and spider 
anangemrait such as has been described with reference to Figures 1 to 3. In this 

15 arrangement, the contact member 53, coupled to the elevator slips 15, is ananged to 
open and close an electrical switch 60. The electrical switch 60 forms part of a circuit 
comprising a battery 61 and an electrically controlled valve 62. When the elevator slips 
15 are in the raised position, the contact member 53 is out of contact with the switch 60, 
and the switch 60 is in the open position. The electrical circuit comprising the switch 

20 60 therefore remains open and no electric power is supplied to the control input of the 
valve 62. However, when the elevator slips 15 are correctly lowered, the contact 
member 53 closes the switch 60 such that the battery 61 is coupled to the control input 
of the vah^e 62. This supply of power to the valve input causes the valve to close, 
connecting the supply line 54 to the input of a delay circuit having at its input a one way 

25 flow regulator 63. As with the embodiment described with reference to Figure 8, the 
output from the flow regulator 63 is provided to the input of an accumulator 64. 

When the pressure in flie accumulator 64 reaches a predefined level, the pressure causes 
a valve switch 65 to move fiom a closed position in which no compressed air is passed 
30 from the supply line 54 to the piston head of the piston 35, to an open position in which 
compressed air is provided to the piston head. Therefore, when the elevator slips 15 are 
raised for are laimned at an int#»rmftHiat^» n/\cJtJri«\ #1%^ •^i*.*/^-. 

extended position, locking the guide plate 24 in its rightmost position. However, when 
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the elevator slips 15 are correcdy lowered, the pi^n 30 is withdrawn within flie 
cylinder 29 and movement of the guide plate 24 is allo?ved. 

It will be appreciated by the person of skill in the art ^t various modifications may be 
made to the above described embodimrat without ideparting fiom the scope of the 
present invention. j 



Claims 

1 . Apparatus for gripping and releasing a tubular, the apparatus comprising: 
an elevator having slq>s for gripping and releasing the tubular; 

5 a spider having sUps for gripping and releasing the tubular, 

a valve for directly controlling the supply of pressurised fluid to move the spider 
slips between a gripping position and a release position; and 

means fdr mechanically inhibiting movement of said valve to a position in 
which the spider slips release the tubular, when the elevator slips are not in a gripping 
10 position. 

2. Apparatus according to claim 1, wherein said valve for directly controlling the 
siqpply of pressurised fluid to move the spid^ slips is a mechanically operated valve 
which is operated manually. 

■ 15 ■ 

3. Apparatus according to claim 2, wherein the valve for controlling the supply of 
pressurised fluid to the spider slips is operated by a lever, 

4. Apparatus according to claim 3, whereih the means for mechanically inhibiting 
20 movement of the valve comprises a guide plate through which the lever projects, the 

guide plate being moveable between a fibrst position the guide plate prevents m6v«^ 
of the lever to open the valve and a second position allows movement of the lev^ to 
open the valve, and wherein movement of the guide plate &om the first position to the 
second position is prevented if the elevator slips are not correctly closed. 

25 -'^i 

5. Apparatus according to any one of the preceding claims and comprising sensor 
means for detecting when the elevator slips are in the correct gripping position, the 
sensor means being coupled to said means for mechanically inhibiting movement of the 

spider control valve. I:: 
30 i 

6. Apparatus according to claim 5, wherein the sensor means comprises a piston 
and cylinder arrangement coupled between the main body and the slips of the elevator. 



i ■ 
i- 
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the piston and (iylinder anangement being coupled Ihydraulically to said means for 
mechanically inhibiting movement of the q>idfir contrc|l .valve. 

7. Apparatus according to claim 5, wherein saidjsensormeaM comprises a switch 
which is moved ftom a first position to a second popition when the elevator slips are 
moved to the correct closed position, and whereinj when the switch is in the first 
position, movement of the guide plale fiom its first tp its second position is prevented, 
and when the switch is in the second position, movemjent of the guide plate from its fiist 
to its sectmd position is possible. 



10 



8. Apparatus according to claim 7, wherein tjie switch controls the supply of 
pressurised fluid to a piston and cylinder arrangement, the piston of whidi locks the 
guide plate in its first position when the supply of pressurised fluid to the cylinder is 
prevented, and releases the guide plate when the $i^ply of pressurised flnid to the 

15 cylinder is allowed. 

9. Apparatus aca«rding1» claim 8. wherein saidswitdi is arranged to dire^ 
and close a hydraulic or pneumatic drcuit j 

20 Id. Apparatus according to claim 8. wherein th^ switdiforinspa^ 
circuit which is arranged to open and close ahydrauUc or pneumatic circuit 

11. Appanitus according to claim 1, wherein means for mechanically inhibiting 
movement of the spider control vaWe comprises apMon and cylinder arrangement of 

25 hydraulic or pneumatic circuit coupling an elevajtor control valve to a piston and 
cylinder arrangement for opening and closing the ^levator sKps. and wherein the first 
mentioned piston and cyBnder arrangement is loca^ between the piston and cylinder 
anangement for moving the slips and the elevator pontrol valve such that a rod of the 
first mentioned piston and cylinder arrangement is aisplaced by the flow of fluid in the 

30 circuit to inhibit or allow movement ofthe spider ccaitrol valve. 



12. A method according to claim 3 or 4 and .^mprising a mechanically operated 
valve for cootrollmg the supply ofpressurisedfluid to move the elevator slips between a 
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gripping position and a release position, the valve being operated by a lever which also 
projects through said guide plate such that when the guide plate is in its first position, 
the leVer may be moved to open the elevator slips, whilst when the guide plate is in its 
second position, movement of the lever to open the elevator slips is prevented. 

13. .^jparatus according to any one of the preceding claims and comprising an 
additional user operable lockmg means for preventing accidental movement of tiie guide 
plate between the first and second positions. 

14. A metiiod of controlling the gripping and releasing of a tubular and comprising 
mechanically inhibiting movement of control means for dkectiy controlling the flow of 
fluid to raise and lower a set of spider slips, when a set of slips of an elevator are not 
correcfly gripping the tubular, such that the spider slips cannot be moved fiom a 
gripping to a release position. 

15. A method of gripping and releasing a tubular, the method comprising the steps 
of: 

gripping the tubular with a spider, 

actuating a set of slips of an elevator in order to move the shps from a position 
in which the tubular is not gripped by the slips to a position in which the tubular is 
gripped by the spider; 

in the event that actuation of the elevator slips does not cause the slips to move 
into the gripping position, mechanically inhibiting movement of a valve directly 
controlling the movement of a set of spider slips such that the spider slips cannot be 
moved finom a gripping to a release position; and 

in the event that flie elevator slips achieve the correct gripping position, allowing 
said valve to be operated to move die spider slips from the gripping to the release 
position. 



Amendments to the claims have be^ filed as follows 
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Claims 

1. Apparatus for gripping and releasing a tubular,,the apparatus cbmprising: 
an elevator having slips foT gripping and releasing the tubular; 

. a spider having slips for gripping and releasing; the tubular, ' 

a valve for directly controlHng a supply of pressurised fluid to move the spider 
slips between a gripping position and a release positiop; and 

means for mechanically inhibiting movemerit of said valve to a position in 
which the spider slips release, the tubular, when the ^levator sUps are not in a gripping 
) position. ' 

2. Apparatus according to claim 1. wherein sai(| valve for directly controlling the 
supply of pressurised fluid to move the spider sUps| is a mechanically operated valve 
which is operated manually. 

15 • 

3. Apparatus according to claim 2, wherein the |valve for controlling the supply of 

pressurised fluid to the spider slips is operated by a Ifrer. 

.4. Apparatus according to claim 3. wherein the; means for mechanically inhibiting 
20 movement of the valve comprises a guide plate through which the lever projects, the 
guide plate being moveable between a first position in which the guide plate prevents 
movement of the lever to open the valve and a secoifui position in which the guide plate 
aUows movement of the lever to open the valve, a^id wherein movement of the guide 
plate from the first position to the second position is prevented if the elevator slips are 

25 not correctly closed. 

j • . 

5. Apparatus according to claim 4 and comprising an additional user operable 
locldng means for preventing accidental movementj of the guide pUte between the first 
and second positions. | 



30 



6. Apparatus according to any one of the preceding claims and comprising sensor 
for detecting when the elevator sUps are p the correct gripping position, the 



means 



50. 

sensor means being coupled to said means for mechanically inhibiting movement of the 
spider control valve. 

7. Apparatus according to claim 6, wherein the sensor means comprises a piston 
and cylinder arrangement coupled between the main body and the slips of the elevator, 
the piston and cylinder arrangement being coupled hydraulically to said means for 
mechanically inhibiting movement of the spider control valve. . 

8. Apparatus according to claim 6 when appended to claim 4, wherein said senisor 
means comprises a switch which is moved from a first position to a second position 
when the elevator slips are moved to the correct closed position, and wherein when the 
switch is in the first position, movement of the guide plate from its fiist to its second 
position is prevented, and when the switch is in the second position, movement of the 
guide plate from its first to its second position is possible. 

9. Apparatus according to claim 8, wharein the switch controls the supply of 
pressurised fluid to a piston and cylinder arrangement, the piston of which locks the 
guide plate in its first position when the supply of pressurised fluid to the cylindCT is 
prevented, and releases the guide plate when the supply of pressurised fluid to the 
cylinder is allowed. 

10. Apparatus according to claim 9, wherein said switch is arranged to directly open 
and close a hydraulic or pneumatic circuit. 

1 1. Apparatus according to claim 9, wherein the switch fonns part of an electrical 
circuit which is arranged to open and close a hydraulic or pneumatic circmt. 

12. Apparatus according to claim 1, wherem the means for mechanically inhihiting 
movement of the spider control valve comprises a piston and cylinder arrangement of a 
hydraulic or pneumatic circuit coupling an elevator control valve to a piston and 
cylinder arrangement for opening and closing the elevator slips, and wherein the first 
mentioned piston and cylinder arrangement is located between the piston and cylinder 
airangemrat for moving the slips and the elevator control valve such that a rod of the 
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first mentioned piston and cylinder arrangement is displaced by the flow of fluid in the 
circuit to inhibit or allow movement ofthe spider control valve. 

13. Apparanis according to claim 4 and comprising a mechanically operated valve 
for controlling the supply of pressurised fluid to mbve the elevator slips between a 
gripping position and a release position, the valve being operated by a lever which also 
projects through said guide plate such that when the guide plate is- in its first position, 
the lever may be moved to open the elevator slips, whilst when the guide plate is in its 
second position, movement of the.lever to open the elevator slips is prev«ited. 



14. A method of controlling the gripping and rpleasing of a tubular, comprising 
mechanically inhibiting movement of control means; for directly controlling a flow of 
fluid to raise and lower a set of spider slips, when a set of slips of an elevator are not 

conectly gripping the tubular, such that the spidex slips cannot be moved from a 

1 5 gripping to a release position. 

15. A method of gripping and releasing a tubular, the method comprising the steps 
of: 

gripping the tubular with a spider, 
20 actuating a set of slips of an elevator in order to move the sUps from a position 

in which the tubular is not gripped by the elevator sUps to a position in which the 
tubular is gripped by the elevator slips; 

in the event that acmation of the elevator slips does not cause the slips to move 
into the gripping position, mechanically inhibiting movement of a valve directly 
25 controlling the movement of a set of spider slips such that the spider slips cannot be 
moved from a gripping to a release position; and 

in the event that the elevator slips achieve the correct gripping position, allowing 
said valve to be operated to move the spider slipis from the gripping to the release 
position. 
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